Nernst effect, the transverse voltage generated by a longitudinal thermal gradient in presence of magnetic field has recently emerged as a very sensitive, yet poorly understood, probe of electron organization in solids. Here we report on an experiment on graphite, a macroscopic stack of graphene layers, which establishes a fundamental link between dimensionality of an electronic system and its Nernst response. In sharp contrast with single-layer graphene, the Nernst signal sharply peaks whenever a Landau level meets the Fermi level. This points to the degrees of freedom provided by finite interlayer coupling as a source of enhanced thermoelectric response in the vicinity of the quantum limit. Since Landau quantization slices a three-dimensional Fermi surface, each intersection of a Landau level with the Fermi level modifies the Fermi surface topology. According to our results, the most prominent signature of such a topological phase transition emerges in the transverse thermoelectric response.
Graphene, a single layer of carbon atoms set in a honeycomb lattice, has attracted much attention because of its uncommon properties [1] . The two-dimensional gas of massless electrons embedded in graphene displays a particular version of Quantum Hall Effect [2, 3] . Its thermoelectric response has been a subject of recent experimental investigations by several groups [4, 5, 6] , who found results in agreement with the theory of thermoelectricity for a two-dimensional electron system in the quantum Hall regime [7, 8] . On the other hand, the thermoelectric tensor of graphite [9] , a macroscopic stack of graphene layers, has never been studied at low temperatures and high magnetic fields. Here we report on such a study uncovering the crucial role of interlayer coupling. When the field is strong enough to push the system to the quantum limit, the quantum oscillations of the Nernst response easily dwarf the oscillations seen in other transport coefficients including the Seebeck signal. Moreover, the Nernst signal sharply peaks whenever a Landau level intersects the chemical potential.
Both these features are absent in graphene, but were previously reported in bulk bismuth near the quantum limit [10] . The resolved Nernst peaks emerge as signatures of a topological phase transition [11] , which occurs at the intersection of Landau and Fermi level [12] . Such a field-induced modification of the Fermi surface topology at lower Landau levels is exclusive to three dimensions, for which no adequate quantitative description of the thermoelectric response in the vicinity of the quantum limit is yet available. The results point to the configurational degrees of freedom associated with the finite dispersion of electrons along the magnetic field as the source of a huge off-diagonal thermoelectric response. Fig. 1 presents the thermal evolution of the field dependence of the Nernst signal, S xy in two highly-oriented pyrolytic graphite(HOPG) samples. As the temperature decreases, quantum oscillations become sharper and their visibility extends to lower fields. In graphite, quantum oscillations of various physical properties such as resistivity (the Shubnikov-de Hass effect) [13] , magnetic susceptibility (the de Hass-van Alphen effect) [14] , the Hall coefficient and thermopower [17] were measured many years ago and the results are in agreement with the structure of the Fermi surface predicted by the Slonczewski-Weiss-McClure (SWM) model [15, 16] . More recently, quantum oscillation studies employing new techniques for analysis and measurements have emerged and the degree of accuracy by which the SWM model describes the fine structure of the Fermi surface has become a subject of ongoing debate [18, 19] . However, in the case of the Nernst effect, the only available report is restricted to temperatures above the liquid nitrogen [20] .
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The particularity of the Nernst effect as a probe of quantum oscillations at low index Landau levels is highlighted in Fig. 2 It is illuminating to compare these features with results very recently reported for graphene [4, 6] . The first difference is the sheer magnitude of the Nernst response. Whereas in graphene, the measurable signal at T=10 K is in the range of 10 to 20 µV K −1 , the Nernst signal in the same temperature range in graphite is two orders of magnitude larger and approaches 1 mV K −1 (Fig. 1a) . This difference is most probably due to a difference in electron mobility. In graphite, it can exceed 10 6 cm 2 V −1 s −1 [23] , two orders of magnitude larger than most currently available graphene samples, including those used in the Nernst studies. The second and more fundamental difference is the field profile of the Nernst response. In graphene, the intersection of the chemical potential and a Landau level (which can be realized either by scanning the field or modifying the gate voltage) leads to a change in the sign of S xy . In other words, the coincidence of a Landau level with the chemical potential is concomitant with a jump in ρ xy and a vanishing S xy . In graphite, as seen above, the Nernst response attains its maximum in the same conditions. Note that the huge electron mobility, the origin of the large low-field non-oscillating Nernst response in graphite, can neither explain the preponderance of the oscillating component, nor its particular profile.
Interestingly, the field profile of the Nernst response we find here is analogous to the one previously reported in bulk bismuth [10] . On the other hand, the Nernst response of graphene [4, 6] presents a functional form reminiscent of the case of the two-dimensional electron systems realized in semiconductor heterostructures [25] . In both latter cases, S xy vanishes at the intersection of Landau and Fermi levels as predicted by the theory conceived for two dimensions [7, 8, 24] .
Two features set apart graphene from both bismuth and bulk graphite. The most fundamental is the presence of a finite third-axis dispersion in the bulk materials. A finite interlayer coupling, no matter how small, would warp the perfect cylindrical Fermi surface of a two-dimensional monolayer. According to the SWM model, the Fermi surface of both electrons and holes in graphite are elongated ellipsoids. The precise magnitude of interlayer coupling has been a matter of debate and the Fermi surface of one type of carriers may not be closed along the c-axis. In any case, however, it cannot be a perfect cylinder.
The second difference is that both bismuth and bulk graphite are compensated semi-metals hosting equal concentrations of mobile carriers of both sign. Experiments on graphene were performed on a system with a single type of carriers determined by the sign of the applied gate voltage. These two features lead to the emergence of a qualitatively different transverse thermoelectric response.
The consequences of the first difference is sketched in fig. 4 , which compares the passage of successive Landau levels through the chemical potential in presence (3D, left ) or absence (2D, right) of the z-axis dispersion. In three dimensions, Landau quantization truncates the Fermi surface. The wave-vector of mobile electrons are confined to slices formed by the intersection of the Fermi-Dirac distribution and Landau spectrum. The thickness of these slices depends on temperature and disorder. As the field is swept the slices move outward and downward. The Nernst peaks are concomitant with the merger of two slices. As first noticed many years ago [12] , such a merger is a case of electronic topological phase transition [11] . Interestingly, a singularity in the Nernst response in the vicinity of a topological transition was theoretically predicted in another context [26] . On the other hand, in the two-dimensional case, sketched in the right side of the same figure, no such topological transition occurs when the ellipsoid is replaced by a perfect cylinder. Here, when the Landau level coincides with chemical potential, the system becomes dissipative, otherwise it is gapped.
In the two-dimensional case, displacing a Landau level across the chemical potential leads to a symmetric S xy profile. This can be qualitatively understood in the semi-classical picture. The thermoelectric tensor S measures the change in conductivity tensor, σ, caused by a small shift in the chemical potential: When electrons are confined to two dimensions, the quantum oscillations of the Hall response become sharp steps in the vicinity of the quantum limit. It emerges from this study that such a confinement modifies also the quantum oscillations of the Nernst response in a remarkable way.A satisfactory theoretical understanding of the Nernst effect in bulk systems across the quantum limit is still missing. It is a remarkable irony that the least theoretically understood transport coefficient happens to be the most experimentally sensitive probe of quantum oscillations.
Extending theses measurements to higher magnetic fields would let one probe the thermoelectric response of graphite in the extreme quantum limit. Such a study in bismuth has recently uncovered several enigmatic field scales [27] . One collateral conclusion of study presented here is to rule out that the Nernst anomalies seen there could originate from the two-dimensional surface states. Indeed, the field profile of the Nernst anomalies observed in bismuth clearly points to a three-dimensional origin.
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